specifically inhibited by NADH and those that are unaffected by this metabolite. The former group comprises the citrate synthases from Gram-negative bacteria, whereas citrate synthases from Gram-positive bacteria and eukaryotes constitute the latter group.
Another classification of citrate synthases has been made on the basis of molecular size (Weitman & Dunmore, 1969~) . The enzymes have been found to be either 'large', with molecular weights approx. 250000, or 'small', with molecular weights approx. 100000. Where investigated, the former appear to be tetrameric and the latter dimeric (Weitman & Danson, 1975) .
There is a striking correlation between these two independent classifications. All NADH-sensitive citrate synthases are of the 'large' type, whereas the 'small' citrate synthases are all insensitive t o NADH. Thus, as far as bacteria are concerned, 'large' citrate synthases are characteristic of Gram-negative species and 'small' citrate synthases of the Gram-positive group, and these properties have been useful in bacterial classification (Jones & Weitman, 1971 , 1974 .
In blue-green bacteria citrate synthase is not part of an oxidative energy-yielding pathway and would therefore not be expected to be controlled by NADH. Rather, the enzyme serves a strictly biosynthetic role and, by analogy with other such instances (Weitman & Dunmore, 19696; Gottschalk & Dittbrenner, 1970; Taylor, 1970) , inhibition by the end product a-oxoglutarate might be predicted. Consistent with these expectations, Taylor (1973) found the citrate synthases of several blue-green bacteria to be insensitive to NADH but inhibited by a-oxoglutarate. It therefore seemed worthwhile to examine the molecular sizes of citrate synthases from blue-green bacteria insofar as their NADH-insensitivity might suggest the 'small' type, although citrate synthase from one marine blue-green bacterium has been reported to have a molecular weight greater than 250000 (Greenblatt & Sarkissian, 1973) .
The organisms used were Anabaenaflos-aquae, Anucystis niduluns, Aphanocapsu 671 4 and Gfoeocapsa alpicola. Cells weregrown photoautotrophicallyin the medium described by Hughes et al. (1958) , gassed continuously with an air+C02 mixture (95: 5) and harvested in late exponential phase. After being washed three times with 2Om~-Tris-HCl buffer, pH8.0, containing 1 mM-EDTA, cell pellets were resuspended in the same buffer to a density of 0.6g/ml and passed once through a French press at 140 MPa (200001b/inz).
Cell debris was removed by centrifugation at lOOOOg for 12min and the supernatant solution was used without further treatment. Citrate synthase was assayed at 412nm by following the formation of CoA with 55'-dithiobis-(2-nitrobenzoic acid), as described by Srere et al. (1963) . Molecular size was investigated by gel filtration on Sephadex G-200 with the marker enzymes catalase and lactate dehydrogenase as previously described (Weitzman & Dunmore, 1969~) .
The citrate synthases from all four blue-green bacteria proved to be of the 'large' type and were eluted from the gel-filtration column ahead of catalase (Fig. 1) . Their elution peaks virtually coincided with that of Escherichia coli citrate synthase, indicating molecular weights in the region of 250000 @anson & Weitzman, 1973) . In agreement with the behaviour of citrate synthases from other blue-green bacteria (Taylor, 1973) , a-oxoglutarate inhibited enzymic activity and NADH was without effect. Inhibition by ATP was observed, as has also been reported previously (Greenblatt & Sarkissian, 1973 ; Taylor, 1973) . However, the strictly biosynthetic role of citrate synthase in these organisms suggests that this inhibition may not be of regulatory significance in viun, and its observation in vitro may simply reflect the structural similarity between ATP and the substrate acetyl-CoA (Weitzman & Danson, 1975) .
The existence of the 'large' type of citrate synthase in blue-green bacteria clearly indicates a closer relationship of these organisms to Gram-negative than to Gram-positive bacteria. This is in agreement with the relationship deduced from studies of cell walls
